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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive active 
material capable of manufacturing a nonaqueous 
electrolyte secondary battery with excellent high rate 
discharge performance and charge/discharge cycle 
performance, high safety, and high energy density, and to 
provide a nonaqueous electrolyte secondary battery 
using the positive active material. 
SOLUTION: This positive active material contains a 
compound oxide represented by composition formula, Li 
(1+a)[MnxNiyCozMb]02 (M is an element other than Mn, 
Ni, Co, and Li), and the coefficients in the composition 
formula satisfy the following relations. Moreover, the 
nonaqueous electrolyte secondary battery has a positive 
electrode containing the positive active material as the 
main component, a separator, and a negative electrode. 
[In the composition formula, 0<a<0.1, -0.1<x-y<0.1, y< 
x+z+b, 0<z<0.4, 0.3<x, 0.3<y, and x+y+z+b=1 .]. 
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(57) imm) (*je*) 

IWft^a] M^Li(ha) [MnxNiyCo 
zMb] 02 (MliMn,.Ni, Co, L i «^(Otc*) 

0. 1, -0. l^x-ySO. 1, y^x + z + b, 
0<zS0. 4, 0. 3 ^ x , 0. 3 ^ y , x + y + z 
+ b = 1 T'£>6 0 ) 
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[SS*^l] MSLi(i + «) [Mn*NiyCo 
zMb] O2 (MteMn, Ni x Co, L i Slti-OftX) 

0£a£0. 1 

— 0. 1 £ x - y S 0. 1 

y ^ x + z + b 

0 < z < 0. 4 

0. 3^x 

0. 3 ^ y 

x+y+z+b=l 

im&m 2 ] fflEflteiMbft**, 900 <c«± 1 1 0 

im&ms] StBM^, B, AUMg, CritfF 

r k zftmk-tzm&m 1 2E«<0je«s»k. 

81*5, 0. 3 — 1. 5m 2 / g T;fcs::<t£4rf&£-r£ 

[fll««5] mEtM-IMb**** CuKa&£{£fflL 
fct&5feJi5'^^i||lHltFfBI<0 2 0#1 8. 6±1° , 3 
6. 6 ± 1 ° x 3 7. 8 ± 1° , 38. 2 ± 1 ° , 4 
4. 3 ± 1° , 48. 4 ± 1° , 58. 4 ± 1° , 6 
4. 2 ± 1 ° . 64. 8 ± 1° % 68. 8 ± 1 0 \Z 
* **r SJMWWfrOfcS w «h 4rW» 4: 1 - 

tHI*«6] ME**»{bftfc>fe»a s , J i stnm& 

IHY0 5-3 0 BlCjfctfcU **ft0>fe£j&S(£^:: i «: 
«F« fc -T SHI** 1 - 5 tO^T *XJ»— *^E*<0]EttS 

7 ] Ht#J5 l - 6 ot^i"ix*»-*^E«c^>jE 
[0 0 0 1] 
[0 0 0 2] 

[.0 0 0 31 86, fisIMUEj&U VWiSOtWi UT 
I*. Ji««5goy^^A=i^/uhKft;te (Li Co 
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02) j $>v3-*}j±-v*/i'mm (LiNio 2 ) , xii 

^tr*/u«5gtr»o!Jf-i>A^V^^BMfcft (LiMn 
Ot, L iMmOO ^£g*«&<tlTSy^*Ai:g 

=¥-***)B«-C* 5 a - N a F e 02«ig£Wf 5 IE 

«»*sK^tv^o*:nH*sfcofc. *fc, L i N i 02 

It 5 fc «k Sc±tt*>*«a*Ji Lv *c i: ft if * 
Sffl{bJClttSoTV^ftV\ *fc, L i Mn20<?T*Scf 

7 0%SSI-ir if* S WCJtfflflSttSttTV^ 

[0 0 0 4] L i Mn O2II. flGSKHwiKV^&ft 

fc. BUfBL i Mn02<D«it£ LTIi, 0-NaMnO2 

a - N a Mn 02«ifi*rWi-5*»i*«*3ft5in 6>*lT 

[0 0 0 5] ifflEift#fi L i M n O2 li, HUlS 

L i M112O4 * 9 fci«v^fl:«:SBt*T#Sd5. ?£#cm£ 
tfe «9 SE-f i: , lf*yuffl^06fi^t C^r<h^ 

jffctffcofc., *fc, «lE*«»fi«itC0L i MnOzIl 

*eTt>*#i^w tri*. mz-tis Chiang, Y-M. ; Sadowa 
y, DR.: Jang, Y- 1. : Huang, B. ; Wang. H. High Capaci 
ty, Temperature-Stable Lithium Alminium Manganese 
Oxide Cathodes for Ri chargeable Batteries. Electro 
chem. Solid-State Lett. 2(3), 1999, 107-110. 

[0 0 0 6] ' C*XbOPp1H£#ft-f6fcib, LiMnO 
2£OMn^rAl, Fe, Co, Ni, MgXHCrt'l 
-y (0. 5^y^l) tl^l, IE^4:ft1i^ 
^0 COPTIC 6 0- 1 0 0ti:t4". OV-4. 8VCO®££ 
Hl^UTJefi«5goae{b«r*P5SL, iii**«cm#tt^ci 
»-^5ft«^BB^*ix-CV>6 (¥tm 2 0 0 1 - 2 3 6 1 

t>ftfc\ ffi*Sft«#ttJi+-»-ri±ft**ofco 
[0007] ^ic, fitjiE'y a -7 ^tf>mtm±^ * 

[0 0 0 8] 

50 [JBWsftsWftLiiti-SBRIBl *5BWtt, ±EP-WjR 
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S6HW*ttm*-f ^AH4tB^ff*t % »v^^ttSr#i-5 

t5I 4£g#j4-f £ e 
[0 00 91 

[0 0 10] *»Wlc:«R5iE«JS4fcKtt, RMUCG 

tl^5l^ fflfi)caLi(Wi) [MnxNiyCo 
zMb] O2 (MttMn, Ni, Co, L i &>#V<Dycf£) 

0< a ^ 0. 1 

-0. l<x-yS0. 1 

y ^ x + z + b 

0< z ^ 0. 4 

0. 3 ^ x 

0. 3 ^ y 

x-fy+z + b = l 

[0 0 11] £fc, **W-«SjE«Sttfttt, 
2U:tefcLfcJ: tt6»atft;tt# % 9 0 0TO±i 1 

"ffeir tSr«F«t LT^So 9 tem&L\c£ti 

[0 0 1 2] *»IH#e>li % WEMsftS, B, A 

l-**tfc**«WK-»«*fcfP«|-C* 5 r t £ Utt L 
fc. io'T, »**3(C«SjE«S*Ktt, B, 
Al, Mg, C rfi^F e^feiSB^tltfixS'M 

[ 0 0 1 3] Sfc, *«Wlc«5iE«S»)rii, m#JS 

sa^, 0. 3-1. 5mVgt^5:^wa 

«-T«ttjE«S1Mti"r6 - 4#T* 5, 



(3) #12 0 0 3- 3 1 2 1 9 

[00 14] *8Hlcffi«]E&«*fftt, 

Lfct&*^^^^l|(Hl^fiac^2 0^1 8. 6±1° , 3 
6. 6±1° , 37. 8 ± 1° , 38. 2±1° , 4 
4. 3±1° , 48. 4±1° % 58. 4 ± 1° , 6 
4. 2 ± 1° , 64. 8 ± 1 0 , 68. 8 ± 1 0 iC fcT— 

[0 0 15] «6Wc«*jE«iS*W** R** 

6(Cga«cLfCcfc p Id, «<g«Mfc»<Dfeffi#, J I S£iH 
fe* Y 0 5 - 3 0 B (Cfttfe U SfcfrfiOfetfaSftl^:: t 
«r««i:LTV^. r <D X 0 tt«Mtlc «fc;h,tf, 

[0016] **wjn«5#*«««fz:*m»jc 

[0 0 1 7 ] 

*»4i"5E«4, t-T5A 

<b#S/*£iv — ttttfcli, jEflltftffitoraic:, -fe/<u" 

[0018] ^e^d^T, ]E«Sr*riti-SjE«»«l 
It 14, ifi/£5£L i (!*•) [MnxN i y C 02Mb] Oz (M 
liMn, Ni, Co, L i M^tc*) WE 

0 ^ a ^ 0. 1 
-0. 1 ^x-y^0. 1 
y ^ x + z + b 
0 < z S 0 . 4 
40 0 . 3 ^ x 
0. 3 ^ y 
x+y+z+b=l 
[0 01 9] i!2«^li v 
fc*>f */HMB L i Mn OzlCiri U N4 
n £fi*i-£7£*fc It, K»«««*sj««FT#5N i 
^ril^LfCo ^CO^*, il)Hfc5 0%iltL iMn 

0. sn i 0. 5O2T-H, '&*<ny s ?VJ*<<*>w.l&b<ryK. 

. &&\Z&tlfc4. 3V-3. 0 VtV^fcKaflW^b 
50 3&s»61xSw4:«rltBLfc. L^UttdSc,, LiCoO 
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It, L i M no. s N i o. 5 O2 ^ ^t^S^^tt, 
HdSfo&D-rSL i , Mn, N i «^OSa&JR7c5Roa 

5SSt&*^fe^*Sf B o«^^t < Aft 9 , 

^, fiSI2^it<OL i Mno.5N io.5 02 ^rS*:#ftt L 
T, Mn, N i &s^y<D^cMyb^^:^PLtz^{CO^^X$lM 

TC o£rillRLfcS§£\ HrfriftKfi 1 6 0-1 6 5mA 

h/ g <Dfom>®mmbtiz> t v^oyc«cm^s^^i^ 
[0 0 2 0] ±ism^^-^vNT, 0 < a < 0 . 1 *m 

JUST-* 60 #£L<i±, aliO^Lh, 0. 0 

*j»mttHB3ftS(S:T-r5«ftl^»?>ttS 0 L i 

[0 0 2 1 ] JtEifiricai^^ -0. l^x-y^ 
0. 10»*<O^.Jf3e<ttt*«a*S»P,iX, y^x+z 

dMEfc^tttt, x + z +b<7){t^*#VM5^< , »* 

[0022] JiiEiaiastK^T. o<zSo. 
4; »tL<fizli0. 3J^TT'#>5 0 r<75BB«a;ii, 
Co ot^t5tot-*5*\ Cote 

[0 0 2 3 ] 3E«C±Eiaflia;{C*5V^'C, 0. 3^xt*fe 

xdS/hS + r^fc, Mn i-r^X^) (Di^>^t#\ 
L i N i 02 0#tt*s»6fc«5>^e^tt35SiST-t"S«l6l 
y 3ft s /h fc , Ni (n^/r/w) CD§J^'> 



(4) 4$BH 2 0 0 3 - 3 1 2 1 9 

JO 0 2 4] ft, x + y + z + b = ltfc5o Ctllt 

[0 0 2 5] ±EiB«a;Sr«ric-t5*a7C*Mtt, M 
n, Ni, Co, L i »^K07C*-CfctHi*JCia^$H 
Sfco-Cliftv^s, Mn irE&LpSTC^^ Lv\> 
«iB, B, Be, V, C , Si, P , S c , C u , Z 
70 n,Ga,Ge,As,Se, Sr,Mo,Pd,A 
g , C d , In, Sn, S b , Te, Ba, Ta,W, 
Pb, Bi, Fe, Cr, Ti, Z r , Nb, Y, A 
1 , Na, K, Mg, Ca, Cs, La, Ce, Nd, 
Sm, Eu, Tb*riS*tf6>*xSo B, A 

1, Mg, C r XfiF e (DV ^tb^SrffiV ^5 

■ [0 0 2 6] wft&*«5G*M«\ K*fc»«*H**5fc 

t^D^T, z + b < x + y *ffi&~tZ> (otm^t t 
y\ 4#^0< z + b <0. 4S:StSi-5<o*s»* 

L<, t^ltO. 0 5 < bSrflg£i-60*s»*LV\ 

[0 0 2 7] Z.Of^fflja*t-oV^TH^-f Lfc*l&a>T? 
tt4v>*s, bijI£^Stc;^o^:# Mn^N i 7c 

30 u ^^ve^^aft^rsa^fc^bufetcoi:* 

^.^Wo Mn, N i «^_*«7cSlliv ^Otc 

[0028] ±.m&f£tt&£*vzm&mkm*, b e 

Tfe(C<t 5tfc*®flS^0. 3—1. 5m 2 /gtfc^^ 

[0 0 2 9] *JSW(cfflv^5a*Bfc{t*li, Cu 

Kai^ttffi Lfc^^ y ^^«llHl5f^2 6 ^ 1 8. 6 
±1° , 3 6. 6±1°", 37. '8±1° , 38. 2 ± 
1°, 44. 3±1°, 4 8. 4 ± 1 0 , 58. 4 ± 1 
0 , 6 4. 2±1° , 64. 8 ± 1 0 , 68. 8 ± 1 0 

50 5o r^flFfflSJbWcoV^ttWfe^Tttftt^s, flulB»_ 



-4- 



7 

[0 0 3 0] *«wic/f!^slS£&<bteofeffi 

J I sm*$&mY0 5 - 3 0 B (-v^-tryuM5R3 
/l) icJt&U *;frftofe£#i6^c7)##£ lv\> ~ 

"To **f6j^fift36SfiV^ (*<ftv*) ®£\ 

[0 0 3 1] *»Mlwfflv^5]EaiS*K<o*»rt 
= 5-30/im, L< 119 — 1 0 /i mX'&>Z><D&m 

[0032] *«w^fflv^5**iMk*tt, ±iaafiR* 

Mn, Ni, Co. Rt^M UT«*i-5*tt 
(Ctf?fci6(c9 5 O'CSLb, M^LiS^M 

[0 0 3 3] *JSWO#7K«<»IIZ:&«ft«r*rici-5# 
V^7— zt<^— K ^nnxf i/y^-^-^ k*:xu 

KP77^*fcl«WR»#; 1, 3 -v^^l^ 
1. 1 f 2 h*>:x^> x l, 

4 h^v^^;^ *?vU^7"f A^Ox-f/U 
9 ; Tir h- h y 'O/- h U h 'J ; 

^t^y^^/il^^* ; xf i/y^ ; u7 ^ K> 



(5) M2 0 0 3-3 1 2 1 9 
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[0 0 3 4] temmmt LTIi, Plitf, L i C 1 
04, L i BF4, LiAsFe, LiPFe, LiSC 
N, LiBr, Li I, L i 2 S 04 , Li2.BioC 

lto, NaC104, Na I, NaSCN, NaBr, 
KC104, KSCN^Df !?A (Li) , ~t h V V 
A (Na) ZtMXVVJ* (K) <0 1«£^ti>«&><;*-. 
VgL L i CF3 SOj, L i N (CF3SO2) 2, Li 
N (C2F5SO2) 2, LiN (CF3SO2) (C4F9 S 
JO O2) , LiC (CF3SO2) 3, LiC (C2F5 S 

O2) 3, (CH3 ) 4NBF4, (CH3 ) 4NBr, (C2 
Hs)4NC104, -(C2H5) 4NI, (C3H7) 4NB 

r, (n - C4H9) 4NCIO4, (n-C4H9) 4N 

I. (C2H5) 4N-ma 1 e a t e % (C2H5) 4N- 
benzoate, (C2H5) 4N- phtalat 

[0 0 3 5] LiBF4HiN (C2 Fs SO2) 

. J:!>a*LV\, 

[0 0 3 6] *7KS««(c*>«t5*«H3l:o»«i: LT 

tz#>{Z s 0. lmol/l-5mol/lWU<, 
SbJC#*L<tt, lmo 1/1-2. 5mol/l-C 
30 h%o 

[0 0 3 7] *:»WW#*«Wlt-»m»<OjE«^tt± 
[0 0 3 8] E«^±JS«*rt»"Cib5jE«S*Kt l 

40 fi, -HKLixMX2, L .ixMNyX2 (M, Nli I 

^VIIIKo^M, xliMl/StJtttfi'o^/uaywb* 

W&Tjk-to ) T*fcO, 0iJxl^L iyCoi-xMx02 N L i 

y Mn2-xMx.04 (Mil, \ frbV\WWi<D&m 

Li, Ca, Cr, N i , Fe, Co(7)l ««EA ±0>5c 

**s*ife>nso »y^9^**»#*«»{b«o 

50 L<li»:tt«l:O^e>0^.y^2T-*>5. ) 
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[0 0 3 9] Sfc, *»M»cJ:s««»{b*li:te©jE« 

£ LTIi, CuO, CuzO, AgiO, CuS, CuS 
04^0 Itt&JR{b-fr4(K T i S2, S I02, SnOS 
OlV&&jSHb^$K V2O5, VeOi2, VOx, Nb 
20s, B12O3, S b2 03^OV&&JR<b£^ CrO 
3, Cr203, M0O3, M0S2, W03, Se02^WV 
l«&JR{b-&4&, Mn02, Mn2 03^VII«&JRfb'& 
4*U Fe203, FeO, Fes04, N i 2 03~ NiO, 
C0O3, CoO^OVIIIjK&JR^^T^$tb5, 
0flx.tf y ^ 9 A - =s<;u b *«*BWbtt-*» y * A — * 
^#>*«*IMb»*o&*{b**K Sbd, ^^^7 

^ K> #y t'D-;K ^yr^y ^y/<77x^i/ 

[0 0 4 0] lEffili, ««ife<b««r««ffl^ 

*fcl*EE#LT 5 0t:~2 5 OtlR^IWc; 
[0 04 1 ] Affirm*: LTJ*. y^*-MkJBL y^* 

(y ^a-7/^; = 9a, y^^^-fe\ y^ 
£a-*x, y ^£ a-t/u^ — ^a-^x, yf >>a 
-^y^A, ssiv^y K*4*<oy 

t)^77 7 ^ hii, Ami) rirMcmibXT&^toWtL 

zm-rzwm.MW&t it y *v i,tcm& 

[0 0 4 2] J^T(-. #iS«cffll^r t<OX'%Z>?y7 

»?ffiWI» (d002) 0. 3 3 3-0. 3 5 0 nm 
a^77^^f Q ^OA££ L a 2 0nm J£JL± 
ctt*ffi3<75jfSfi^O*:#S L c 2 0nm J^_L 
*«Bffi 2. 0 0-2. 2 5 g/cm 3 

JB, y f y^^-fs, y^*A 



(6) ^2 0 0 3-3 1 2 1 9 

iiaotyf^^^ASixt^777^ 

[0 04 3] jE«fi*KO»*a Vft«»»<0»#tt, 
¥i^a^*-r X 1 0 0 ii mKTtibi: t * 5 S* LV\ 

ttSrlPlJb-r 5 S Wtl0/i mOTtiSC i: ^S* L 
ft#-/u*/K 58a#— A'S/K '^7h^K 

[0 0 4 4] RJt, jEffiRVftfficOiS^ric^-efcS 

[0 0 4 5] jS®^J t It tt, «tttt«g(cSK«frAtf 
^IfS, (M»H». »K-*JH«&, ±^m^^) , Ait 

30 [0 0 4 6] ^H^O^T*, #m^J^LTJ±, 

ttxt^ftitt^R* i 9 7tf i/^y 7 y ^ ^a* u ■ 

TO. lit%-5 0it%^»4L<, *C0. 51 
t%-3 0lf%^U\ W:7tfi/^7y^ 
«:0. 1-0. 5 n mO<B»tt-T-lc:»1*Urffll>5ii^ 

?l^X'^5o *<Dtztb y 

[0 0 4 7] tulS^lr^J^ LTIi, ^!)Th77 
/utoxf (PTFE) . /"Ky -7*y{t¥~ !)7> 
(PVDF) , ^yxfuy, #y 7'd fU>-^ORi«I 

(E P DM) , 7>/U^y(bEPDM, Kf-U^'ff&sL 
(SBR) , 7y*=rA«fo=rA»tt«r*-*-5sK 

50 i:»l"Ci-5 0M:%d5»Sl<, ^i:2-3 0it 



[oo4 8] wrtatttjwt LTtt % a*, 
fvHr/Uo-*, ^f;ut/UD- *^<z>#*fii«?£isi 
£/cl2 2fI^±cDS'g-#i£ Ltffl^5:im5. * 

liAHO^SfilCpCt LTO. 5-10 fift%##* L 
<, WKl-2fift%##*LV\ 
[0 0 4 9] 7-<7-<tLTf*, fS?fej4ffi(cSi»S«r& 

# LXraSADfttt 3 0 if%^T^»^ Ll\ 
[0 0 5 0] 3E«*5j:tfAffiW\ «TBB»* (jEffiO>»^ 

*N->^ufcro y 

[0 0 5 1 ] Mm.fr t ttlt «fig^iXfcS«l(C^oV>T 

i"*«L r/W5 = **, 

^ Ai-Cd^wftlc;»»tt, 

-5 o o u m<oh<Dtmm^m\t^*%z><, ^rihcom^ 



(7) #812 0 0 3- 3 1 2 1 9 

L<, r*L»^J:0iE«8»«*fcliA«ftttK4:*** 

[0 0 5 3] #*S#fC«ffeffl-fe'<U--* t ffi 

**#Wtr*»»i: LTtt* W^fyxfuy, #y 
/Dfuy§i:{«$^^y^U7>fyMi> *y 

^icftg^itstfy ^^^/u^wk, tfy^wbtr-y 

X V, 7 yjbt'^ !J f V-^^t / p f Uy* 
/U*!^*, 7^|bt^!i7y-7h7 7;UtoxfU 

7y{kt^yfy- h y ^/u^-n^c^l/V 
20 &m&ft, 7yit^~ y x>-^/U^-d^^U>^S^ 
#x 7 y Ifc^ y f y-^^rt7;^D 7t h y*l^ 
ft, 77lkt^y7y-xfyyM^ 
yfy-Zpfi/y*!^ 7^ftt^yry- h y 
7/wto7*pt>y*l^ 7^jkt'-yf>-rF 

*s 7^fct^yf y-xf uy-r h77;^oxf 

[0 0 5 4] #*«»««rtiffl-te^ i'— * o£?L*tt3* 

[0 0 5 5] **««K«?feffl-fe^U'— ^li, W 

^i7^yo-hy/K xf i/y^-^r^yK, ycrt 0 u> 

t'x/ut'p y kv, *?y 7y<tv~v 7><*o#i) 
[0 0 5 6] **wo**m<»Rz:»:«»ic*5it-5#* 
^0 [0 0 5 7 ] Je,^ ^7K««Ktt«iffl-fe/<u~^li, 

[0058] m&mmt&\£rtv-*-k int ^yy y 
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isxmm^mftm (uvi zm^it^ a^s (eb) 

[0 0 5 9] iWfeM*gg£tttf y ^-(Cli, 5ig^tt*J 

/k #y ^^v^** y u-h^} ^^^jf^tv^o «f 
[0060] Huier^ y ^^y•■7-^^o^^-T:0iJ;^-r 
is try ^) y K fl/y^li 

v^/i^y /ux^r^v 5 Di/-K ! 

£^2J£JLhcD#y xfi/y^i) =i— yi^ (p< 

T*yu— K #y t^f->xf uy/^y 

^nfuy*!^^ (^^) r^yt— k 

r^yu— h (hy^fo-y^p/^hy M*) r 
mv-f, ^y-try^hy t^uu-f, ^ 
y -t: y >03i^-u>^-#i> Kf+*p*o h y (^*) 

Du-h, ^y ir y vco^o tvm*> Kftai*W h 
y 7Hi^-h, ? l J ir y ytefi/m-> 

{-o-^y *y h-;ufh7 r^yu— K 

y -ir y 7^^-h« 

[o o.6 i ] sfttar^ y u- h^y^-iat fettles 
?w @ fix- i / v - ^iJot ^ : H T-# 6 6 fti 

A'jcAfa, 7-7-/UR, ^xrVg^ is 

hR«} x ^gafn^/UTfc^K u>*yu*>R, T 
* yyur ^ K- 2 -^^u^d^v^/u*:/®^) £fc 

TF77M/U7y^^fiS , ^ 7t C b 

^fifta^tf^-KSrc i-ci8 ojBJK«*fci«i»a: 



(8) ^2 0 0 3-3 1 2 1 9 

T/W^rU^ (C2-C4) ;/y=i— yu x # 

!)7Muy (C2-C4) ^y =*-/u^-cfflj##>ic^ 

;7U\ N-^^Ky|^y7; h\ N , N- 

i/x^wy^/7U'/i« N r?y 

yug^n^TvW [CI -CI 8£»igJlfr& (>*vK 

yK ;/ntVi<\ :/^vK 2 — xf/U^^C//U, 7r7y 

^/cllT/U^rU^ (C2-C4) ^y=i— yu 

^U=3^-/u s /Dtvy^u^/K l, 4 --/?yi? 
*—/i>m *5<tt^7Ky 7;^yy (C2-C4) ^y=« 

-/u) t Uf). T? y;t/K^x7r;u] ; (^^) 
y/U7^ K*fcf±N-glft (> ^) y/VT^ K 

; ^f«&sj= h y c (^^) T^yp^M 

7^/1^7/^-;^] ;^FtS^T5:> [ T 

^xf-^r^yxf/u T^yt — h« ; 

^at**^/"^- [N— t'x/i/fp y K^, fcfxi^t- 

T'nfi/y, y^u^, -fy^u-^ ^O-v 1 ^, (C 
30 6-C50) a-^-U^-r^] ; ^ U7 -O-^Sta^ 

^ry, ;/u^y§] ; tu7^ ^*«r«R«flak 

^ [^^U^, a-^f/^f uy, ^^/U-O-^] ; 

[0 0 6 2] huIE^/K^^^/^— tC0V>T^j7r:i-5 
v?/Ux-r;l/, t^7^y — yi-F v^y — r 

x y -;i^y ?K7 7 ^ ^ y v-^x-f/K ^ y/- yuy 
#7 ^y v'v'/ux- x/H?] . /yy^x^7^ 

g f^^rtt KP7^/^^yiyv ; ^x7f/K ^^-7 

-gg^y v-^uxi^x^} , ^y-y^7;yg { h 
i)/yy^Kyy7?y-h, 7^7/1)^/^7 

f^7tf=¥Wt:*y x^y«I»«) , 

p^'y/Mf-^/^^yy-h, 3 t 4^7K^r^^> 
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[oo63] m&mtmvm t lth, tmmx y r % 

V. 3, 9- (3-7^y^ntVU) -2, 4, 8, 1 

o-fhpm^fp [5. 5] , 3? 

(7xy-;v;^72/^§} . #}) {#y 

7 4 K^} . IE7 ^ { h y ^ f /U7 

5; y y ^vu) y^y— /k 2-^ ; fvi'-4 -y fvM' ^ 
[0 0 6 4] y^r-*— hssr^nrs^y^-ic 

^y->7t- K 2, 2, 4 (2, 2, 4) -hV* 
^/U-^^y ^U^v^f ytsTl-— F,.p-7x-l/ 

y^yv/7t-K 4, 4* — n^ar >yu^ ^ 
4, 4' ->y y i/T-r— k v^t-^^v^^ y >r 

K m-aryi/y^Vv/7t-K h!iyf;u^r 
v^v^M y^T*?— K ^V7^py^y^7t- 

K 1, 5-t7^Uy^yv/7t-h s trans 
-1, 4-^D^v//^y-y7^ — K 

[0 0 6 5] huIE^ y->7t- hS$rtt5^yv"$r 

^^i-sic^z-coT. ^y /^ioj:t/^y r ^ yg 
^-/^} . stflifb^ {^y-ty>\ byy^n- 

/uXn/<>^ l, 2, 6 -^^r^> h y /K h y x: 

^y-/u7^y§) , 4tifb^ Ky^xyxy > 
— yi^ > rc^u>v?r ^ Huy^7^y x ^/7xn 

^y-^7 5 >\ f K7>f n-yi/y^D^fy, 
>^/u^=S/K*} , 5flHb^ 12, 2, 6, 6 

zu > yifuy h y T * W£<t*} , 6 tSE{b^fe {yyu- 

^ — ^n-^^} ] > :fcJ;tf;Ky 31— x/l-^y 7t 

— ^JB {tuis^y ^--/u^fcii^y r s vco^.n euy 

$3} , T^y jn^x/u^y /u [HuE^y yut^jfi 
£K !7yfy8, o, m, P -7*yu& % = 
T-tf^vBL t/^«yys, yyy-y^) £<7>ffi£- 
«u ^y^T'o^^ hv/fy /u {^ry f >*7*D7 
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[0 0 6 6] «Ha»«KJCS«CfcfcoT. *UJ!E«:flWfl1-a 

fb^JS, F5 7/^*77-fya, r^y-n Oy 

T^^S (N, N-i>^f;ky^D^y;i,7;y, h 

yxf/u7^y«) \ s^/7;yi {fy^>\ n 
-y ?vi^e/w* y , i/T^>m { n, n, n* , 

N ' -7h7^f/^fV^7^, N, N, N' , 

n* -7h7>f/n, 3-^yi/7$y§) , hy 

70 7;>i {N, N, N* , N ' --iy^^f/U^xf I/ 

y h y 7 ^ v^i % ^^r-y-^^ IN, N, N* N' - 

rh7 (3-^y f/U7 ^ J Xn tVu) -y ^ >v^7 ^ 

, »tt*y7^yjB {^Tf-'tr^^o^-^^y 

(DABCO) . N, N' -^^f;u^7^y, 1, 
(5, 4, 0) ^Vxir^-? (DBU) ^} 

[0 0 6 7] *»w^«s#*wwtr:»:«»tt^ m« 

[oo68] ft7kmmn-&n.m<Dftmft<Dttnt lx 

(i^ xy^uy 7^L/c^7 7yi/^^f"/K TA- 
JO ?x^, &mffiKS&&7 "CJU^tf—Mt LT^if P> 

LTI4. ^Kyxf L/y7U7^L/-h7^;UA N t^p 
tl»rtSilllw»lli7>f/uAiLTlt ^fy^^u>y^ 

[0 0 6 9] #7K«»R-*S?feO«fiJc(co^X*±«F^ 

i^t/n — ^^tt5^^yf;i^^yt^ 

[0 0 7 0] 
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[oo7i] mmmi) vm-7*#*. vm-v*^ 

St/^^^uh^, Mn : N i : C o Ojfc+Jttf 9 : 

2B*KL »*#lftTT«Slfc«, #i»LTD50 = 2 
OnmO©*tLfc. BETST-fflj£LfcH:*E«l* 
0. 9 0m 2 /gt'fcofCo 

[0 0 7 2] ttttSfcOCuKolHCtS^y^^llE]* 
fflH£<0J£** 2 6(1, 18. 5 3 6. 5 6ft, 3 

7. 76ft, 3 8. 2 4ft, 4 4. 3 2ft, 48. 4 
ft, 58. 4ft, 64. 16ft, 64. 8ft, 68. 8 

5£*»*f^fe*. tta*Oj(ldcllLiMno.45Nio.4S 
Coo. i02Tfc5:i^ofc 0 
[0 0 7 3] ft^T, »fcftfc«»*Ofe«&aH«U 

y/^tt^i^7~'j-^cR i o <t l/co me 

m^m<OV 7T Uls*t LT, ffl-ICj I S*gipfei?|YN 

-3 0 (^vir^«N3) ^fflv^fco »J5£*£*te, SUB 

fit, HV>^^d L*^^(7?ftT\ fefg#*V^£da* 
COIE^IST*, **fedS»V^ (*fe*5|§V^) £da*<D 
:&<OffiT\ £.f§#H£AVfr£d b *OjEOffi-C\ 

[0 0 7 4] »*Sr«3ei-5»fr^tt. tfJE»S^¥ffi 

(2, me^^y^tRtctoTif S^.feix^:i:#^Hfte 

oralis @ m L 9 *a«rc>-v n *38IKSr4fe L4^Sft(c: 
*»4t-C*«5, iffiE^;tf7*ffioTffi&ii&E 

■5 5SftcoBRP H 1^c*^Sftlw^i-#-7iv^t L/c B 
[0 0 7 5] •frl'ZffrlMft^tfy x&X-mt>tiZ> Z 
££%l£L, LT, J I SiM^YN 

-3 0 { x )yT^>*m^m^tz\><otmz) <n±m& 

ffie¥ffi^^7^T'«^tufet0^ffiBa'l3E«co-th^ 

^/HWcis:BLT$jjEL*: 0 dL* = +i 

0. 5, d a * =- 0 . 4, db*=-h0. 4T'^o 
I Si*felY0 5- 3 0 B (-7yt/Wl5R3/l) 
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SJ^Lyt 0 CCOJ^m, dL* = +9. 3, da*= + 
2. 3, d b * = + 1 . 9-efcofco 
[0 0 7 6] fcil, ffl3£^tT, (UEH*«<D*y^ 

dL*=+5. 5, da* = +0. 6, db* 
= +0. l-efcofc 0 

[0 0 7 7] fetS^^-Td a *&tfd b * 

.9 V *fc«KS:*tdL*otti:ov^ll ffJEj I S 
70 g$fe^Y0 5-3 OB^d L t <OHdS- 3 . 8 

Tfe5CD-C, fitlE J I S^fe^YO 5-30BJ:H 

[0 0 7 8] ro*ft-C»«LfcJ I SWfe*Y0 5 
-3 OBOd a *<Dm*+2. 3T?fc^ R©*Oda 
*<7><S^+0. 6T^5^-C, K©*<OfeftH, J IS 

^$aiY o s - 3 o b icite u **-ffl<ofeftas(6 

[0 0 7 9] K»*S:jE«fS*Kt LTffll\ «fc 5 

t urn 2 {z^i-^mm 1 5 a h co^^Tkm^smm 

20 SrfESiLfc 

[0 0 8 0] IEffiffitoK-C*>at&*, *«Sd"T?fc57-fc 

(P VDF) £Sfi*fc8 5:10: 5T'^U £ 

ttMLfc. fc*b\ ffje#y yyittf-vf^ttrnm 

*Lfc. ffiEESffitffJiKSrlSS 2 0 M m07^5}6*« 
«ccoWBB^S6*L % ±<*Wjp:££2 3 0 /i mlCf^SL, 
6. amAh/cm^gM^OjElv/- h^Sl 
50 fc 0 biHSjEHv^— h^*S6 1 mm, |^10 7mm* 
^CftKlt, >0^igtCj?$ 2 0 /xm, HlOm 

[0 0 8 1] Aigm& v m& 6 m m) £ ASffl i: LT 

tt#»-e*>ssKy ^wtf-yxv- (pvdf; 

£S9Eftffi»**K#LTl 0fifi%*D*L, fefflt LTN 
-/f^t'ny K^SrJOx., jSH5#»U AffiSMfrffi* 

i^KLfco 4*5, «rE*y ^y^btr^y^^ttH®^ 

40 to WEft8iai*fK*:J¥* 1 0 /im<0<B»£«#Offiffi 
iC^fiL, 1 8 0. jzmKfE&L, 7mAh 

h£*l6 5mm, iS^l 1 1 mmO^CtKL 
T, >— h<D;fc#SlCif:£ 1 0 ai m, *I 1 0 mmM U — 

[0 0 8 2] J»EIEffifi7&tfftffiffi9Sr 1 5 OtTl 
2«PW*ffif£*Lfe. -fe/^U-^8 i:*LTcoffi6 

5 mm, 111 mm<ngkj&mzmmi,tz#» 

vK»^7LSI^*llc:tfjEiEffiS^ff AL, ir^u-*8 
50 f*#jEffi«7. ASS 9 0«T r jib 
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[0083] ift&m&£tfy^\s>mm>b*z&m 

ASIS 9 (D y - KtEfc-tti^ixtf/u MUo TS*t L 
fc 6 &^T\ If-tfcttoBSJttE 6 l Old 

[0 0 8 4] HCl2i:tttl 0 fcfcu— ■ 3 

tft^ti — f-@gL, fltjiamtf i oco^tc. 

— /K*— > fc^fviotr — tK*— h £<DfttB)fc 1 : 
1 <D&&mmi£ LiPFe5:lmol/l f&M Lfcmft? 
»6 5 g aAU »DLfc«, 2 5 < C«C*>V^T, 1. 
5A, 4. .2V, 1 5a*moK«SKtt«EE%«t:m\ 
1. 5 A, »JtttBE3 VcD^m^ftm^^ofCo rczpj: 
pldLT, *g7 0 mm, it £ 1 3 0 mm (MHH&^K* 
1 3 6 mm) • 2 2mmOftJgJlf !?A«ft«#fco 
[0 0 8 5] (3ljfe#j2) WBS^V^^ ffl&^y^jv 
RtH8g£=3/<,u Mn : N i : C o <OWrf-t£&2 : 

2 : i <ot\&ttzz>&?\z.m&\^ ztizmmzMzL. 

S*^^Dl, ^u^/WCT^t, lOOOtt'l 
2«PBB, »*#H«T-e««L^«, MtTDso=2 
O^miD^Hfc. BETSICJ: 9 S"J£ Lfctt^ffiSl 
1*0. 9 3 mVgt'fcot 
[0 0 8 6 ] Kt&*OCuKaj»lClJ:S3iy^^j»IlItff 

*f L iMno.4N 10.4C00.2 

[oo8 7] K©*ofefflSrHi6Wi tra«©*«fe-e«i 

XiL-fzt w 5 . d L * = + 3. 5, da*=-0. 1, 
db*=+0. ltfcofc. J ISgHfe^Y05-3. 
0BOda*(0P+2. 3Tfc^ KA^d a * (7) 

ffi^-o. iT*s*rc* J i 5«« 

felYO 5-3 0 BMJfc«U- *2f|6jofe«#ffiV\ 

[0 0 8 8] Bt»**r3E*»»KfcL-CfflV^*fca^ 
(i^fe^J 1 t IrMSU:: LTIH 2 (C^-r^fi^j 1 5 A h c7)£j 

[0089] (mmms) vm—y*fr 

RTfffim=ts<;U ^, Mn :Ni :C o (OW^ttfr 1 : 
2B*M, ilSI^TT'ttlfci, $MRLTDso = 2 
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0 u mO»*i UfCo BETSCi «9 Sl^ Lfcit^ffitt 
1*0. 9 6mVgtfcof: 0 
[0 0 9 0] R©5R<DCuKai»^J:53iy^^jj||g»f 

#fC0*§3l s BE»*0|ajSKttL i Mno.34N io.33Co 

[0 0 9 1 ] 0E&*<0&fB*?lft0« 1 i:MI»©arft-e« 
^Lfc<tw5, dL* = +2. 0, da* = -0. 2, 
d b * = -0. 2fcftofc. J I SSiffeSYO 5-3 
0 B CD d a * <D{\Kfi> + 2 . 3 0 , &$^<7) d a * <D 

tt^-o. 2x-hz<DX\ &mmo&ft\*. j 1'smm 

felY.0 5-3 0Bl:ttKU **^Ofeft^i£V\ 
[0 0 9 2] &©*£:EH?£^ft£ LTfflV^rtB^ 

i t mmiz in 2 (c^-r^fij^j 1 5 a h <o^ 

[0 0 9 3] (mmM4) «BB6=^^/u 

SOTS^/^h?:, Mn : N i : C o (DlSmfcj&S 3 : 

20 jr*idx.4^&«*l, zt&zmmz^tZo mm 

£&^c4r8$AQ /'K-^;;HCTffiM, lOOOtfl 
2B$fBK «*#H«T-C*«Lfc«, MLTD50=2 
BETfe(^J:l9a!l^Lfcit*®S( 
liO. 9 2m 2 /gt^ofc 0 
[0 0 9 4] ^t»^t^CuKaS(Cj:5^^^^«|(Hj*f 

W ^^^s &ffifc<Dlt&f$.& LiMno.3Nio.3Co 0.4 
30 02t'fc5:^Wofc 0 K»**rjEais*Kt LT 
ffl V v/c r i K*Mi«*« 1 i l^«lt- LTlEI 2 (c^-T^l: 
^)1 5Ah^l!)f^fi^RU: c 

[0 0 9 5] (Htfe«5) ^^^>-^>-, iBK=y4r/U 
RVJMa/^ht:, Mn : N i : C o Oj^ftri* 5 : 
4 : 10»^fcfc*J:5K:S*U C^^ffi^fC^P^, 

»*Sr*SaiL, > jK-/^5/MCT«*», lOOOttl 
2B#ra, «*#H*T-C*J*Lfc«, #»LTDso = 2 
<0 0 a/ m(D^^<t Lfc 0 B ETfelCj: 5 »JSUfcW;*©S[ 
(10. 9 2m 2 /gT'fcof: 0 
[0 0 9 6 ] K»*^CuKaj»«Cj:53iy^^j|»EIJf 

WCO^, 8E»*OttJ«l4 L i M n o. 5 N i o. 4 C o.o. i 

ffi^fc- £j«ttttHi6«l <t[5]«(cLrlD2(C7F-r^fi: 

[0 0 9 7] (3U60U6) ffiK-^^^^ ffiK^y^r/u 
50 RtfW» = ^Uh*r, Mn : N i : C o O^it^ 4 : 
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1*0. 9 3m 2 /g "CfcofCo 
[0 0 9 8] K^*C0CuKaj^tCj:5i^^^j®[HltFf 

Vf<Dl£%z, &&m<Dmm*L i Mno.<N io.sCoo. i 

m^tz^tsxtutnmmi t mmz its 2 i^-t 

[0 0 9 9] (l^6#J7) *B®^>-;tf>\ ffig^y^/U 
^U^g^^A- h Mn : N i : C o (^KT-tt^ 9 : 

©*«r»*PL, ^^/KCT^t, 1 000tT'2 

0/im(O^tlfc o BETtel£j;i3»Jj£LfcJtSffi« 
J±0. 3m z /gt'fcof: B 

[tflOO] K»*oCuKaj»(cJ:53iy ^^jtftlUSr 

Vx<D&^ ttt&*<0|aj5KHL i Mno. 45 N io.45C o 

0. 102-Cfc5wt^ofc. R»**IEffiS«>fr£ L 

[0 10 1] (2i*S#j8) ffifife"^^^ m8t~ytr^ 
RXtffi&=*'</l'h$:s Mn : N i : C o <D1%*\£& 9 : 

9 : 2 <nm& tftZX? L , ~ft,£:mm^m7L, 

»«:AD^4dSfe«#U *fc. 
Jft*£»!jnU /u$/M£TS*«L 1 000W5 

mO«&*tUfc. BETffiU:J:9ay5£LfcJfc*E«tt 

1. 5 mVgT'fcot 

[0 10 2] ra^CuKaiia^x 7 ^z« 
WOSfS*. S«89*OifflfiJcrtL i Mno. 45 N i o. 45 C o 

o.i02t'fes:i^^ofc. tt»**iElifiH*Jti t 
Tffly^C ir^tt^lSW 1 £ H«K LTH3 2 (c^-T^ 

[0103] (n*6#j9) mm-r^tf^, mb-v**^ 

Xtfffifts^/U h§r, Mn : N i : C o OfllT-itj&S 9 : 
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©*«r8yiDU ^-^^HCTfi^g, lOOOtt-2 
4P$Pfl, **#H*T-C«riiLfca, #&LTDso=5 
nm<D»5fci Lfc. BETifcfci 9 LfcttS*ffi«tt 
0. 2 5mVgtfcof: c 

[0104] ttta^CuKalfctCt^^y ^^i»S»T 
*fO*g^r, tt»5fe<DjBj*liL iMno.45N i 0.45 Co 
AMI 5Ahoa«y^***»£ftsJ»Lfc. " 

[0105] (^tg^ji 0) mm^^x^, mm-?* 

frRXf$ltit = s</l> h&s Mn : N i : C o <7>ffi*lt& 
9:9: 2 (DWla* k t£ Z> £ ^ ft 

20 5 A/mOj5»*ir Lfc 0 BETftl££9«J£L;fcit*ffi« 
[0106] K»*0)CuKa»lCj:5xy^^i@Jr. 

ff ttt&5|c<0j|a*#ttL i Mno.45N io.45Co 

o. »02"Cfc5rt^^ot, 

[0 10 7] BE»5K^feffi*HlS«i t|p]«o*arc«'] 

^L/c^ 5, dL* = +3. 6\ da*=+l. 4, 
db*=+l. 3 iftofc. JISg«felY05-3 
30 0 BiOda*W+2. 3 T*fc 9 , ^^^(75 d a * CO 

ttws+i. 4-efc^coT\ Dt»*^)fe*att, j i smm 

fefYO 5-3 0BiCit^L, #*WOfe«3&SfiV^ ^ 

^*$:jEiif§^g^ Lr»v^fc^tawiitifi«ii tra 

LT1D 2 (C^-f^g;^) 1 5 A h <Dtt& V^t? Ag* 

[0 10 8] (^ffitfji i) «B»=y^- 

/U, JB8 = '^ h^I^^^S^^, Mn : N i : C o : B 
^ OUR-f-Jt^ 17:17:4:2 t 5 <fc 5 IC ffi^ 

»^«, 1 OOOtT'l 2B#ra, 8j#i«TTML 
#®LTD50=9. 0 /i m^»*t Lfco BET 
&tcj: UjBi|^Lfclt*ffifflliO. 9mVgt'fcot 
[0 10 9] l^*(7)C u K a il- i 5^ 7 ^ ^ilH]Pr 

tff^jgS:, BS^&AttL i MnO. 425 N i 0.425 C o 

o. i Bo.o502rfo^^t^4b^ofc 0 R©*S:jEffifSft 
50 LTfflV^rta»ll«|«l i:(5]^(cLrigl2(C 
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^-fSfiifol 5 Ah<DftBl) ^*A«}|!lS:«5«Lfc. 

[0 110] (ftttffll 2) ffig^Vtf^ H8=^ 
/K W» = ^hXr«(«T/u5 = «>A«r, Mn : N 

i : C o : A 1 <Dffi+tt& 17:17:4:2 t 

B*TT**Lfcll % #&LTD50 = 9. 3<im©»* 
tLfc. BET|felJ:J:8«lELfcJt«B«[ttO. 9 m* 10 

[0111] ft»*OCu Kaj»(dJ:-53iy^^j|SlHltff 

#f(D*£Jg: N ^Jft^<7)jfciJ#liL i Mno.425 N io.4 25 C o 
o. i A lo.os02-C*>Sr tds^ofc. lEffiS 
ITffl Wcr i«*M*jlJfi0« 1 £ RJ«K LT0 2 

[0 112] (H16«i 3) mk^>iS^, «K=3"5r 
>K ffi»3/^hM5BS^^v/^4:, Mn : N 20 
i : Co : M g (Dj&^Fttj)* 1 7:17:4: 2£^S»J^<t 
ft**5lwj££U Zti&fflm^Mz.. >RfeiDx.ft^fe 

^-/u^/Mcrii^, looott-nwi 

l«TtMLfc», #&LTDso=9. 3/imO»5fe 
ti,tz 0 BETftlCt9JH*L^:Jt*BWttO: 9 m? 

[0 113] BE»*C0CuKa»^J:5^^^^illsI»f 

*f^Sl> tt<!&*<Ojffl^liL i Mno. 42 5 N i 0. 4 25 C o 
o.iMgo. 0502f&S^t^ io ^ Efe©*«riEffi® 

[0 114] (^Jg0ijl 4) 
A\ iB» = ^^ bRXff&tit? p A£\ Mn:Ni : C 
o : C r ^flCT-JtdS 17:17:4: 2 tOSj-g* £ ft <b £ 

/l^/MCT«*«, 1 0 0 OtT'l 2NPffl> 

TT'ML/:fl MlTDso=9. 

fc. BETfeia t>WJ£Lfctfc*ffi«liO. 9m 2 /g 

[0 115] ?|©^CO C u K a 1(C J: 5x ^/ ^ 7^[H]»f 

ft (7? S ^ jftS X # T V \& r £ iofa o tzo Ttmtt 
Vr<D&& s &&3Z<Dt&rfjU*L i Mno. 4 2 5 N i o. 4 2 5 C o 



%fffl 2003-31219 

24 

ic^-rSSj^ l 5 A h <Dft& D ^ $ i*mtti£ffi» Lfco 
[0 116] (Xttfll 5) ffig^>-#>, ffitt^y*- 
/K fflKs/^h&^fflttttS:. Mn : N i : Co : F 
e<OlSmtJ&Sl 7:17:4: 2 <D«^ £ * 5 <fc 5 K« 
£U w^«rffi»l-*D*., jR**D;iftasfcffi#U £± 

Xm&&, 1 000t"C12*B, ^#I^Tt« 
#j&LTDso=9. 3 tf mO»*iLfe. BE 

fc. 

[0 117] K»*(OCuKaj»JcJ:S3ijx^^j|8l|H]*f 

#f<7}*£3t:, ^t&^COmfiStftL i Mno. 4 25 N i 0.4 25 Co 
o. i F eo.o502T*£>-5d t ii^^o tz e gtf&3c£IE«?£- 
*&K£ LXm^tzZ ££k*U*m&Ml tM*l:LTH2 

[0 118] (H*fe#ji 6) fflR-y^ 

9:9: 2 t ft 5 J: 9 U rJx4rffiKid*D 

Mtt«:3K««-fr. »**«r»fc. Beft***nc*lMt 3 ^ 

1 2 WW, »Ki#B*TT«E^L^:«, 5>j^LTD50 = 

113. 5mVgt'fcot 
[0 119] K»*^CuKa/»«Cj:6.^5/^^)»lHia : 

Oiffi/SliL iMno.45Nio.45Coo.i 02Tfe5 ^ <t^ 5 

[0 12 0] R»*<afefB*Hl£Ml tra«<D*jfeT-Sll 
^Lfci:C5. d L * — — 6 . 8, da*=+5. 1,' 
db* = +3. l<hftofc 0 J I SIM1Y0 5-3 

0 B(Dd a 2. 3 T'£> 0 % »Od a * CO 

nas+s: lr-fc^oT. ^»*cofetiii, j i s^m 

felSYO 5- 3 0 BICtfcKL, **-ffi]COfeS^S^ 0 %% 

^{^ LriU 2 (OTtff^] 1 5 A h CO^^ y ^ ^ Affi* 

[0121] (ifcttflfljl) 
St^ffiK^^^ Mn : N i : C o OJS^-JtJ&S 7 : 

1 l : 20fij#>:ft5<t 5lcjfi*L, rtt«rffiK«cfti 

»?A©*S:»!inU ^-^^^icr?S^, lOOOt 
T12B$B1, iMf#B»TT*fi!EUfc«, »jRLtD5D 
= 2 0 AzmCO^^i: Lfc 0 B E T&lC i «9 ^'J^ t fcJt» 
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25 

SBSUIO. 9 7m 2 /gt'fcofc 0 
[0 12 2] BEe^OCuKaiftlCia^y^^aHHlSr 

*rtf>tt** &$^CDfflj&ISL iMno.ssN io.ssCo 

S»l 5 A hOfl*y^ 

[0 12 3] (Jttfc#J2) S»^^Xf^»tW!»=y*- 
/US:. Mn : N i 1 : l^^<C5<tp{: 

./nc-c«*8K i o o ot-ci 2«mrk K*#fflf&T-c 

«J*Lfc«i »j»LTD50= 2 0 /ira(D8*i: Lfc. B 
ETjSfel^J:0MJELfcit«BBattO. 9 8m l /gt* 

[0 12 4] K©*WCuKa*|(C:J;S^y ^^JftlHlSf 

W^ft*. Rt9*^a*liLiMno.sNio.502tfc 

fcfiJWiHtSM 1 £l^«KLT0 2l£^-«*#?> 1 5 A 
h <nfkf& V^t Lfc 0 

[oi2 5] (itttW3) ffig^>-#^ mst-v** 

atfrtK=»^U h&\ Mn : N i : C o OJK^Jtd 5 1 
1:11:1 8^i:45J:5i:ft^U rttSrffi® 

tc, flMK«rJR*B£-ti\ »fi*«r»fc. K»-fr*lc*»{fc 
y^£A»**r»aiU ^/u^/uctfi^, 100 
O^T'l 2WfBSJ, BI**H«T-C*dcLfc«, #«LT 
Dso=2 0/imWe*tUc, BETSICJ; 9»feLfc 
HsMfllrtO. 9 0m 2 /gT^ot c 
[0 12 6] fJ^OC u K a ilc J: ^ ^^0!fr 

Kt&*tf>*&fi5cl*L iMno.2 75 N i 0.2 75 Co 
0. 4 5 02 VfoZ) Z t ^'^^o fz 0 

[0127] tmMziEmmm&t ^xm^tcztun 
\*nmm 1 1 Lria 2 ic^-r^g^ i5Ah^ 

[0 12 8] (tfc««4) ffi&^^tf>, ffi&=L*ySr;u 
RTfffi&=*'</i> Mn : N i : C o OJDK^-JfcdvS 

3:37:1 0 COf^I^ t ft 5 J: 5 Kffi^ L , ^*x£:ffi& 
WSO*., &£7JD;lft^<b^U ^±(C?§fi?$it7C 0 ft 
Id, ffi«*aS8S-tt\ tt»^*(c*»<b 

y^^A»*«raaniu, *-/w5/^c-c»«fr«, 100 

Ottl 2H*M, **«H*T"C*rtLfca, MIT 
D50 = 2O^m(O»*ttfc. BETffilCj; OiHSUfc 
tt*®fflli0. 9 2mVgt^of; e 



(14) M200 3-3 1 2 1 9 

[0 12 9] tt©*<z>CuKo»lcJ:53i5/^^i»S9r 

*fO*S*, K©5fe(^*ftjSKttL i Mn 0.53 N i 0.37 Co 

Tffl Wc c fc «#H«t*« 1 t MRIC UTS 2 Ic^-TS 
ft*U 5 Ah ©*»y Ufc. 
[0 13 0] 0t«tW5) W»^V*^«ra«^*P*., 

»5fcS:S*QU ^-/U^HCtfi^, 8 50 < CT3*# 
uKaj»tCj:5^y^^lklH]»fJB!l*03e*, *f*/MS 
#tff<0*g*, R©*(OiBdcttL i i.05Mni.95O4T-fe 
<b «^l**lfi« 1 t ra«lw Lti2 1 5 A 

[0131] (mfettfigRR) «±o#**«&^it« 

[0132] ffiftttttttCttRafttttt, ^seiilSSE 

7. 5A (0. 5 I t) , 4. 3V, 3 P#ra<£>J£««E£ 

«e£«*u 5 a (o. ntjjfc 

li30A (2 1 t) , ^lhmiE3. 0'VO36t8*ti 

[0133] *tt«*>f ^/H4*»tBk^ft#li, fttSte 

m^7. 5A (0. 5It), 4. 3V X 3l*nn(D3£« 
30 Stj£«E3EtB£ U ^miiH;^7. 5 A (0. 5 I 
t) , **it^EE3. OV^Stlttttlfco 

[0 13 4] K*»«K*t-*5V>"C, 3 0 Atf>«aratt 
fcLfcfcSOtt****?, 1. 5 A^««-Ctt«Lfc t 

^0 /HAtlfc, r.ixb^)ttt6K»o»*ft*l&tJ ! 2li: 

[0135] (^TW L^) Sffi^J 1 ~ 6 <^®&|C^ 
1. 5A, 4. 2VT'15W^SJ1EJI| 

S:fTV\ tt«iwaiffiDBi-#LTB:^i-5*r63(c, a@3 

mife^ 2 / 3 col? $ 4 T'Rii S ii:5^Tf>J LKKSrtfo 

[0136] 
■»1] 

50 



-14- 



(15) #§§2 0 0 3- 3 1 2 1 9 



27 28 





* 
s 

S ■ 

i 


iff 

10 




O *< 
CD 


si 

CD 


si 


<£ 

CD 
























8 


s 


8 

r- 


I 


o 

s 


s 

to 


s 

CD 


8 


o 

N 


8 

co 












8 

CM 


* 
m 


KM 


r» 


« 


CM 
00 


r> ■ 


IO 
CD 


to 
r» 


O 

r» 


I s * 


10 


IO 


to 


n 
r» 


to 
p- 


IO 

r- 




r» 


8*1 


*™ 


S 


CO 


8 . 


o 


*"" 








8 




*" 




*~ 


S 


*~ 


<fef *a 

*sl 

to © 5 . 
J 


s 


ID 
CD 


IO 
CD 


8 


IO 

to 


to 

IO 


§ 


o 

CD 


o 

CD 


s 


to 


to 
to 


CM 
IO 


CM 
IO 


% 


8 


m 

i 




o 
a> 

6 


CO 

a 

6 


« 

d 


CM 
0» 

6 


CM 

© 


CO 
OJ 

d 


co 
d 


10 


10 
M 

d 


o 

CM 


o 

d 


d 


d 


0> 

d 


d 


v> 

P> 


S5 * 


co 

6 
+ 


o* 
1 


CM 

6 
1 














+ 












id 
+ 


DSj 

s 

85 


VI ^ 

3 * 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


o 


O 


O 


O 


o 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


N ^ 

V o 
oVI 


o 


O 


o 


O 


O 


O 


O 


O 


O 


o 


O 


O 


O 


O 


O 


o 


N 


o 


o 


o 


O 


O 


O 


o 


O 


O 


o 


O 


O 


O 


O 


O 


o 






o 


o 


o 


O 


O 


O 


o 


o 


O 


o 


O 


O 


O 


o 


O 


o 


o VI 


o 


o 


o 


O 


O 


O 


o 


o 


O 


o 


O 


O 


O 


o 


O 


o 


M 

o 

* 

i 

c 

• 

♦ 

5 

9 


q 

o 6 
q 

> p 

Z 5 

t? 
2 


q 

6 

8 

d 

o 

c 
5 
3 


o 

s 

d 

o 
q 

6 
C 


°s 

d 

3 

Z 

d 
c 


q 

d 

<3 

_£> 
n> 
d 
c 


q 

d 

.« 
£ 


q 
o 6 

d 
c 

5 








o 

8 

d 
0 

i 

d 
Z 

d 
c 

□ 


% 

a 

o 

\ 

Z 

5 

C 

2 

3 


d 

i 

6 

z 

o 
C 

□ 


o 
s 

{ 

d 

z 

s 

c? 


% 

{ 
3 

.J? 
z 

« 

c? 
2 
□ 


M 

o 

i 

_f 

d 
C 


* 


8* 












§s 


p 

o tO 


§S 


Ee 

o| 

o to 


PS 

8« 










PS 

1! 




i 

IK 


CM 


to 
IK 


* 


to 

* 
IK 


CD 

IK 


* 
IK 


CO 

£ 

IK 


* 

IK 


o 

§ 
* 
IK 


* 

IK 


HBBE 

*! ^ 
Lu *k j, * 


co 

£ 
* 

IK 



[0137] 



-15- 



(16) 



4$M 2003-31219 



29 



30 



« 


* 
s 

S 

s 
& 


* 

pa 

8* 


k 


* 

win 

p'a 
8* 


SK£ 

*5 

if? 




*e 


S 


§ 


S 

<D 


8 


8 


*** 
«*« 






O 
CO 


to 
to 


o 
co 


Sgl 




10 
00 


CM 




o 




s 


? 


to 

10 


o 


CO 


its 


AG o 

m \ 

*-£ 


as 
6 


CP 

d 


o 
o> 

6 


09 

O* 


o 
o» 

6 
















>» 


O 


O 


X 


O 


X 


VI w 

« X 
O 


O 


O 


X 


o 


o 


M T 

V o 

ovi 


O 


X 


X 


o 


X 


M 


X 


O 


o 


o 


O 




? * 


X 


o 


O 


X 


X 


o VI 


o 


o 


O 


o 


O 


M 

o 

? 

o 
c 

I 

-a 


O 

i 

e 

d 
C? 

2 


i 

.s> 
z 

c? 
5 


O 

s 

«l 
d 
Z 

& 

ct 
2 


o 

J 

m 

_d 

z 
s 

d 
c 


O 

c 
t 

3 


m 


PS 












I 


1 

±2 


1 


i 


to 
8 



[0138] ±.ft$tiRum2frb, ^wcom.mL 

[0 13 9] (C o/£#c7)#,jfL) Co^U^^ 

o^$rSt5L i [MnxNiyCoz] Ozt*Sil5 
«*»{b**jEffiS*Kfcffli^fcJtl6« 1-10 o^fth 

[0140] (y^x + z + b, -0. l^x-y^ 
0. 1) Li [MnxNiyCoz] OiX'&Ztl, Jt*B5 

IfefifiJ l -6(??««iSU5tt:eCTi -4(7)Sjjil:oPT, m 



[0 14 1] L^L«#&, »fiJLKR<D*S», Li 
(1+t) [MmNiyCozMb] O2 "C^ $ ft 5ii&/&5£lC*5 
V>T (y^x + z + b, -0. l^x-y<0. 1) £ 

*toit*tv«» (iP%ttJWL»fcfcoifcifiv*» 
») T9 0t*T±||.Lfct^ 1KB. Sffio 
CftldSfU (y£x + z + 
b, -0. l<x-y^0. 1) *iSfcLTW*V^t(fc 
JO «ltO«tt,l-eii«lffi»Ja*^5 5 0t^fi#l, £ 

[0142] (y^x + z + b) LT^* 

tt*#v^S±tt*sA»T*>9, IKS. ^A, 
GEltf&ibbtltfifrilZo Lrt>L, Mnt^<, (- 
0. l^x-y^0. 1) «r»fcLTl^*V^itKWl4<7) 

20 [0143] (0 < z ^ 0 . 4, 0. 3 ^ x , 0. 3 ^ 
y) nmm3RV4<D9.mt, Jt««3^«»i:S:Jttt 
Lfc^, x : y : z OMs^S 1 : 1 : 1 1 
65mAh/g CD£fi£^ L N S^3feSc«ttt6^5fcg$H 
Z>t><Ws xWy^O. 3 ^TtHlo/ciM^Cz^ 

o. 4*mttm&iat, &±mzmm*±c&m%± 

Clot 

[0144] ^(Dct'pC L i (i*a) [MnxNiyCoz 

^^H5 0 Hn^>> N i J4(KrE**»fk»0»IH«:J!2:if 5 
»*ds*> 5 r. <b Ti^b , *^»{k»ds»6«)«c 5Fj?fift"t <o 

Coll, SftWSSIt^^TfiffiFlBN i irMn^^$r^i- 
<t 5BBHI4* U*^ t <^ t g^ns-p 

[0145] " (tt^SfflCO^^) N Ciffi^L i M n 

0. ^sN io.<5Coo.i02t'i^ix, lt*®acoS<t-5a 
&«{k»SrjElig»Wcfflv^fc3H6«i/7, 8, 9^ 
Xfl 0<0tt«Hco^T-tottt6*it(S-J-5 i, tb*DB-« 
#1. 5m 2 /g£*3x_5i, f-^^/Uttffi^iST-ra 

1, K**mttft*sJB</j:5«rtdSfc5Ci36S«a Q c 
(DCi^b, a^»ik4*OH:*Bai(^fiISr0. 3m 2 / 

50 g«±l. 5m 2 /gJ£JlTi-f 5C iT\ ft#**>T ^ 
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[0 14 6] ft*3 % ***«tttg*A#-C*,5t^toix 

3 com«iT*ii, K*tt«:i*tt<tds s o % t 9 

[0147] (»85clR«»<oai*) N i , M n N Co 
K^^»8l5cJIM«:jBLJ5}cl^nx.^L i Mno.42sN i 
0. 425 C 00. 1 Mo. 05 O2 <D m&Li£X'm £ *x 5 » t» 
«:iEffiS»Sr^fflv^fclll6«l l-l SomteTMi, ft 

Mn fcA&6d>ft05cXlcJ:5Kttil, y^^A^^}-> 

[0 14 8] <hr5T% UtJHMIl 1 *> 

L, «ft«:*flEi-S#«*K*«cov^T7c* 

[0149] ft, a>0tLTLi£y s^ldLfcL i 
1.1 [M no.4Nio.4Coo. 1O2] ICO^t, IrIS^I? 

fCl^ e Lf^ot, Lit^flCLfc^ Li 

[0 15 0] ±E£J60JK*5V>Tfi, Egffi*Kl:J3lt 
-S^fif/S^RiCL i [Mno. 45 N i o. 45 C oo. i O2] H 
Li [Mno. 4 2 5 N i 0. 425 C 00. 1 Bo. 05 O2] N Li 

[M no. 4 2 5 N i 0. 42 5 C 00. i A 1 0. 05 O2] „ Li [M 
no.425Nio.425Coo.iMgo,05 02] N Li [Mn 
0. 425 N i 0. 425 C 00. 1 C ro. 05O2] , Li [Mn 
0. 425 N i 0. 4 25 C 00. 1 F e 0. 05O2] , Lii.i [M n 
0. 4 N i 0. 4 C 00. 1 O2] £ffl^fcttte&g£<fcL£:j&C'-t 

[0151] (fef@cO$^) ISJUIiritiCL i Mno.4 5 N 
i 0. 45 C 00. i OiX-m^tl, fe*S^J|*5ffl^Kfk*Sr 

T*5(9, J I SlifelYO 5~3 0 B (^>-fe/H»5 
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32 

R3/D ttt&Ltzm&, mtz&m&m<od a *m<d 

fet&3fcCQ da* <fiOiII2 + 5 . 1 9 * *fe*5SHr\ 

[0 15 2] 0©«ftlcffl^fc»*<>C 

3 0B (T>t;bl5R3/l) 4:ltttLfc»£\ MC 
/0 S*feI(Oda*I+2. 3lCl*fU HffitfJl 0(0®* 

[0 15 3] *fe^ss<^$tt5»*S:fflV> 

J I Sgi|MY0 5-3 0B (-v>-ir/U<fi5 R 
3/1) lcJt»U ±9*feass*v^frg\ 

n LTt> £ £ t jftSj^HO — 0 1 lT%ibil^o 

^)5VMi N W^^<DJK@T*4ffiCOMn$r'g-tfffl^^#Cfe 

[0154] a^CtO/J^V^^ *fe3ftSj*<>i 

J0 [0155] (fitfifc^f+ojft*) H*6#J l <o«rt*#Sr 

fcfctt*, ttAIAK^l 0 0 0t:^TlEl5i:, J isi 
Pfe^Y0 5- 3 0 B (^>ir/Hil5 R 3/ 1 ) ■ £J£6fc 

[0156] mtfLmMtf 1 1 0 0 < CS:jffix.^« 

• ^w|»iaiBafc5«F|HIJK±*r*Mt, H^ttftfflftffS 

[0157] ^7t, ^JS0tj8- 1 6ICoV^T, sufEL/c 

9 ox:<Dmwv±^Ltzh<o(D y tts, as^^ 

50 4*»ofc*s, mi2ft«£ftS:l ooottL, JSSi£B*M 



-17- 



(18) 

33 

ttdSjg;: ibft^fcftrfK C u K aUK J: 5^ j, ^ *j&|5) 
I0 1 5 8] 

i(t»») [MmN iyCoiMb] Oi (MliMn, Ni, 
Co, L i &.ft<D7i.m) T-^SiXs WBttriiSC+Off* 

[0 15 9] K*«2lc«5iEffif§itei»ll, m-S- 

^{t^l* 5 > 9 0 0*C£A±1 1 0 O e C£/.T<a?&at?3B3f«iJ 

[0 16 0] Jfefc, IS*l3(C«SjE*Sf§feHli, M 
B, Al, Mg x C rJWF e £>»i 

[0 16 1] *fc, W*«4lcffSjESflMfeirii. 
K{b^<OBET&tC«t51t*ffi«(dS, 0. 3~1. 5m 

tt« 1 lcffnfc#**«KZUk«»«rfP«^r(iB*iE«S 30 

[0 16 2] *fc, HI*JS5lc«5IEfii?Sifeffl± N 

C u K a«4M£ffl Utt&Jfc^ y * ^iHlHllffia 
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<D 2 0 # 1 8 . 6 ± 1° , 36. 6±1° , 37. 8± 
1° , 38. 2±1° , 44. 3±1° , 48. 4±1 
° , 58. 4±1° , 64. 2±1° , 64. 8 ± 1 
* . 6 8. 8±1° fctr-^ <5tt*«JfC*>5» 

[0 16 3] 1***0 KfltSjECSMtl*. 

BMtfcOfett**. J I SHigfegY 0 5 - 3 0 B fcjfclfc 

[0 164] S8#^7lc«5#*®fi?S-&ffi?& 

nail **m i r-fiEffl ^tzm&mtmn^ y 9 *«n 

[12 2] *«S«©**««IWt»(D-«Wrffiia-Cfc*. 

1 2c£# 
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7u vh-<— i?<Dffi,£ 
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